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(54) SIM card connector 

(57) Disclosed is an improved two-piece SIM card- 
receiving connector (1) comprising a housing (2) having 
terminals (5) mounted therein, and a card holder (3) 
having a card-receiving section (18) lor receiving the 
SIM card. The card holder (3) is slidably mounted to the 
housing (2) by way of ledges (26a,26b,27a,27b) formed 
on side edges of the card holder (3) guided within chan- 
nels (9) formed along both sides of the housing (2). The 
housing (2) includes a lock lever (1 3) having a latch pro- 
jection (15) extending therefrom. The latch projection 
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engages a corresponding recess (28) formed on the 
card holder (3) to lock the card holder and housing in an 
assembled condition. The two-piece construction allows 
the housing to be easily and automatically assembled to 
an underlying circuit board, and the sliding assembly of 
the card holder to the housing provides "self-cleaning" 
of the terminals during both assembly and removal of 
the card holder to the housing. 
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Description 

Field of the Invention: 

The present invention relates to a card-receiving 5 
connector for electrically connecting an electronic circuit 
of a SIM card with the circuitry of an underlying printed 
circuit board. 

Background of the Invention: w 

Card-receiving connectors or card readers are 
commonly known for connecting circuits on the cards 
with other circuits such as those included in mobile tele- 
phones or in printed circuit boards. Miniature circuit 15 
cards, such as "SIM" (Subscriber Identity Module) 
cards, are examples of such cards and are used in 
mobile telephones for electronic functions such as veri- 
fication of the identity of the individual users. 

Examples of prior art card-receiving connectors are 20 
disclosed in U.S. Patent Nos. 5,320,552 and 5,336,877. 
Such card-receiving connectors generally comprise a 
housing having connection terminals mounted therein. 
The connection terminals have contact portions which 
extend above the surface of the housing to contact cor- 25 
responding contacts on a card. A card holder is hinged 
or pivotally mounted to the housing and opens and 
closes relative to the housing. A card, such as a "SIM" 
card, is inserted into a card-receiving section formed in 
the card holder. The card holder is then closed so that so 
the card contacts are forced against the terminal con- 
tact portions on the housing for effecting an electrical 
connection between the circuitry of the card and the 
connector. 

The prior art card connectors described above, 35 
however, have some deficiencies. First, due to the 
hinged construction of the card holder with respect to 
the housing, the process of mounting the housing to the 
printed circuit board is done with the card holder hinged 
thereto, which makes automated assembly of the con- 40 
nector very difficult. Second, in order to assure a relia- 
ble connection between the card and the connector, the 
connector should be equipped with a lock mechanism to 
hold the card contacts against the terminal contact por- 
tions. Such a lock mechanism would further complicate 45 
the construction of the connector. 

Third, the electrical connection between the card 
contacts and the terminal contact portions may degrade 
over time from contamination of the terminal contact 
portions and/or from the formation of oxide films due to 50 
exposure of the contact portions. This is particularly 
problematic when the electrical connection between the 
card and the connector is made by a simple contact- 
and-release action, as opposed to a wiping or slide 
action which would dean the contacts and remove any 55 
oxide films that develop over time. 



Summary of the Invention: 

It is therefore an object of the present invention to 
provide a two-piece card-receiving connector which is 
adapted for automated assembly, which has a lock 
mechanism for holding the card to the connector con- 
tacts and which is designed such that a wiping or clean- 
ing effect on the terminal contact portions is achieved 
during use of the connector. 

In view of the above, the present invention provides 
an improved card-receiving connector which includes a 
housing and a card holder as separate components 
wherein the card holder is slidably mounted to and held 
within the housing. 

According to the present invention, a card-receiving 
connector comprises a housing having terminals 
mounted therein, and a card holder having a card- 
receiving section formed in a bottom surface thereof. 
The card holder is slidably mounted to the housing by 
way of side edges on the card holder which fit within 
oppositely formed channels extending along both sides 
of the housing. 

According to one embodiment of the invention, the 
housing has a manually releasable lock lever formed on 
an upper front surface which has a latch projection 
extending therefrom. Upon mounting or assembling the 
card holder to the housing, the latch projection of the 
lock lever engages a corresponding recess in the card- 
receiving section of the card holder. Therefore, when 
the card holder is mounted within the housing, a reliable 
connection is ensured between the card contacts and 
the terminals of the housing. 

The card holder includes projections formed on 
side edges thereof which engage channels in the hous- 
ing. The projections are formed at different longitudinal 
locations along the side edges of the card holder. The 
housing includes corresponding cut-out portions on the 
walls of said channels for receiving the projections of 
the card holder. This facilitates mounting of the card 
holder and ensures proper orientation thereof. 

In addition, the card holder has a card biasing fea- 
ture formed on one side of the card-receiving section for 
frictionally engaging a side edge of the card to hold the 
card within the card holder. 

Since the housing and the card holder are sepa- 
rately molded components, the housing alone is assem- 
bled to an underlying printed circuit board, thereby 
facilitating assembly of the connector to the board and 
allowing use of automated assembly during processing 
the connector to the board. Furthermore, since the card 
holder is slidably mounted to the housing, the card 
wipes over the contact portions of the housing terminals 
during mounting of the card holder, thereby keeping the 
contact portions of the terminals clean and free of con- 
taminations such as oxide layers that could otherwise 
affect the integrity of the electrical connection over time. 
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Brief Description of the Drawings: 

The invention, together with its objects and the 
advantages thereof, may be best understood by refer- 
ence to the following description taken in conjunction s 
with the accompanying drawings in which: 

FIGURE 1 is a plan view of a card-receiving con- 
nector according to an embodiment of the present 
invention; io 
FIGURE 2 is a cross-sectional view taken along a 
line A-A in Fig. 1 ; 

FIGURE 3 is a plan view of the housing of the card- 
receiving connector; 

FIGURE 4 is a side view of the housing; 75 

FIGURE 5 is a front view of the housing; 

FIGURE 6 is a plan view of a card holder of the 

card-receiving connector; 

FIGURE 7 is a side view of the card holder; and 

FIGURE 8 is a front view of the card holder. 20 

Detailed Description Qf the Preferred Embodiment: 

Figs. 1 and 2 show a card-receiving connector 1 for 
a SIM module or SIM card according to the present 25 
invention which includes a card holder 3 mounted to a 
housing 2. Figs. 3. 4 and 5 show the housing 2 of the 
connector; and Figs. 6, 7 and 8 show the card holder 3. 
Housing 2 and card holder 3 of card connector 1 are 
separate components independently molded of insula- 30 
tive plastic material. 

Referring to Figs. 3, 4 and 5, housing 2 is in the 
form of a generally flat rectangular body having six can- 
tilever beam-style terminals 5 mounted therein. Each 
terminal 5 has a contact portion 6 at one end which 35 
projects slightly above an upper surface 4 of the hous- 
ing body; and a tail 7 at the other end which is substan- 
tially flush with a board-mounting surface 8 of housing 
2. Channels 9 formed in walls 1 0 extend from upper sur- 
face 4 along both sides of the housing body and strad- 40 
die the array of terminals 5 so that card holder 3 may be 
slidably mounted within the housing. Both channels 
include cut-out portions 11a and 11b formed on walls 
10. In addition, a pair of slots 12a and 12b extend 
through the body of housing 2 near one of the channels 45 
and parallel thereto and a cantilever-type lock lever 13 is 
formed between slots 12a and 12b. The lock lever has 
an end portion 14 for manual actuation thereof, and a 
latch projection 15 formed on a surface of lever 13 at a 
position near end portion 1 4. Peg members 1 6 are cylin- so 
drical projections extending from board-mounting sur- 
face 8 of housing 2 for insertion into corresponding 
holes of a printed circuit board on which housing 2 is to 
be mounted. 

Referring to Figs. 6. 7 and 8, card holder 3 is in the 55 
form of a generally flat rectangular body 17 and has a 
recess or card-receiving section 18 formed in a bottom 
surface thereof for receiving a SIM card. Card-receiving 
section 18 is substantially rectangular in shape and has 



a diagonal key 19 at the corner for ensuring proper ori- 
entation of the card 20 (indicated by a broken line in Fig. 
1). A card biasing feature 22 is formed in one side wall 
of card-receiving section 18 and includes two inwardly 
slanting cantilevered fingers 21 as shown in Figure 6 to 
bias or hold the SIM card within the card-receiving sec- 
tion. 

As viewed in Fig. 6, card holder 3 has a forward end 
at the right-hand side and a rearward end at the left- 
hand side and includes a stepped portion 24 at the left- 
hand side. In addition, card holder 3 has a first set of 
outwardly extending ledges 26a and 26b formed on side 
edges 25a and 25b, respectively, adjacent and normal 
to a grasping portion 23. The card holder also includes 
a second set of outwardly extending ledges 27a and 
27b formed on opposite side edges 25a and 25b, 
respectively, forward of ledges 26a and 26b. Ledge 27b 
is longitudinally shown forward of ledge 27a to corre- 
spond to the locations of cut-out portions 11a and 11b 
of housing 2, as discussed in more detail below. Each of 
the ledges 26a, 26, 27a and 27b has a height approxi- 
mately equal to one half the height of side edges 25a 
and 25b and is slightly less than the depth of channels 
9 of housing 2. Therefore, upon mounting the card 
holder in housing 2, ledges 26a, 26b, 27a and 27b slid- 
ably fit within channels 9. 

A recess 28 formed on side edge 25a on a lower 
surface of body 17 adjacent the forward end thereof is 
adapted to provide a latching surface for projection 15 of 
housing 2. To this end, recess 28 includes an inclined 
surface 28a and a vertical surface 28b which corre- 
spond to a slant surface 15a and a vertical surface 15b 
of latch projection 15. Furthermore, a circular through- 
hole 29 is provided near grasping portion 23 of card- 
receiving section 18 for removing the SIM card from the 
card holder. 

Cut-out portions 11a and 11b formed in channel 
walls 10 of housing 2 have a length substantially equal 
to or slightly greater than the length of ledges 27a and 
27b formed on side edges 25a and 25b of card holder 3 
so that cut-out portions 1 1a and 1 1b receive ledges 27a 
and 27b therethrough. More specifically, the cut-out por- 
tion 11a receives ledge 27b therethrough and cut-out 
portion 11b receives ledge 27a therethrough. 

In order to assemble card-receiving connector 1 to 
a printed circuit board, housing 2, being separately 
molded from card holder 3, is first processed alone to 
the circuit board. Therefore, tails 7 of connection termi- 
nals 5 on housing 2 are positioned on connection pads 
of the printed circuit board and soldered thereto. 

Thereafter, in order to electrically connect a card 
20, such as a "SIM n card, to housing 2 (already assem- 
bled to the circuit board), card 20 is put in card-receiving 
section 18 of card holder 3 and card holder 3 is then 
mounted to housing 2. More specifically, card 20 is held 
in the card-receiving section 18 by card-biasing feature 
22 (Fig. 6) so it does not fall out during assembly of the 
card holder to the board-mounted housing. 
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In order to assemble card holder 3 to housing 2, 
card holder 3 is positioned above housing 2 so that a 
lower surface of body 17 of the card holder faces upper 
surface 4 of housing 2. Next, card holder 3 is aligned 
with respect to housing 2 by positioning projections 27a 5 
and 27b of card holder 3 over cut-out portions 11b and 
11a of housing 2, respectively. As a result, body 17 of 
card holder 3 comes in contact with upper surface 4 of 
housing 2. Thereafter, card holder 3 is slidably moved in 
a direction indicated by arrow 30 (Fig. 1). This move- w 
ment of card holder 3 causes engagement of ledges 
26a, 26b, 27a and 27b into and with channels 9. When 
card holder 3 is in place, latch projection 15 formed on 
lock lever 13 on upper surface 4 of housing 2 becomes 
engaged with or latches behind recess 28 of body 1 7 of 15 
card holder 3, and stepped portion 23 on the rear end of 
card holder 3 abuts an end surface of housing 2. 

It is noted that lock lever 13 is displaced under a 
downward force applied to slant surface 15a during the 
slide movement of card holder 3, but is restored when 20 
latch projection 15 latches within recess 28. Accord- 
ingly, vertical surface 15b of latch projection 15 engages 
vertical surface 28b of recess 28, thereby locking card 
holder 3 within housing 2. 

The sliding assembly of card holder 3 into housing 25 
2 causes the surface including the contacts, of card 20 
to wipe over contact portions 6 of terminals 5 until the 
card contacts and contact portions are electrically con- 
nected to each other at the completion of the slide 
movement of the card holder. Therefore contact por- 30 
tions 6 of connection terminals 5 are continuously sub- 
jected to a cleaning effect each time a card 20 mounted 
within the connector. 

In order to remove card 20 from the connector, end 
portion 14 of lock lever 13 is depressed in the direction 35 
indicated by arrow 31 (Fig. 2) to release latch projection 
15 from recess 28. Thereafter, card holder 3 is slidably 
moved in the opposite direction to remove the card from 
housing 2. At such time, contact portions 6 of connec- 
tion terminals 5 are again subjected to wiping due to the 40 
sliding motion in reverse. 

The present invention, therefore, provides an 
improved card-receiving connector which is easily 
assembled to a printed circuit board and is capable of 
automated assembly; and which is "self-cleaning" due 45 
to the slide movement of the holder and card with 
respect to the housing and contact portions. 

Furthermore, the card holder is held within the 
housing by the interengagement of a latch projection 
and a recess. Therefore, wear due to the repeated so 
insertion and removal of a card where only a friction-fit 
retention of the card and card holder is used is avoided. 

Claims 

55 

1. A two-piece card-receiving connector for electri- 
cally connecting the circuitry of a card to the cir- 
cuitry of a printed circuit board (1) comprising: 



a housing (12) for mounting on the circuit board 
and having terminals (5) mounted therein, the 
terminals adapted to make electrical contact 
with contacts on the card, and 
a card holder (3) having a card-receiving 
recess (18) formed on a lower surface thereof 
for holding the card within the card holder, 

wherein said card holder is adapted to be sli- 
dably mounted in said housing by way of side 
edges (25a,25b) of the card holder which slide 
within channels (9) formed along both sides of the 
housing. 

2. A card-receiving connector as set forth in claim 1 , 
wherein said housing (2) further includes a manu- 
ally releaseable cantilever-type lock lever (14) 
formed on one end thereof and having a latch pro- 
jection (15) formed therein, wherein the latch pro- 
jection is adapted to engage a corresponding 
recess (28) formed in the card-receiving section 
(18) of the card holder (3) to removably lock the 
card holder (3) within the housing (2). 

3. A card-receiving connector as set forth in claim 1 , 
wherein said card holder (3) further includes out- 
wardly projecting ledges (26a,26b,27a,27b) formed 
on the side edges (25a.25b) thereof, said ledges 
adapted to retain the card holder within said chan- 
nels (9) of the housing after the card holder is slida- 
bly mounted in the housing. 

4. A card-receiving connector as set forth in claim 3, 
wherein said ledges (26a,26,27a,27b) are formed 
at different longitudinal locations along the card 
holder. 

5. A card-receiving connector as set forth in claim 4, 
wherein said housing is provided with cut-out por- 
tions (1 la, 1 lb) within said channels (9) adapted to 
receive the ledges (27a,27b) of the card holder 
therethrough. 

6. A card-receiving connector as set forth in claim 1, 
wherein said card holder further includes a card 
biasing feature (22) on one side of said card-receiv- 
ing section (18) for frictional engagement with one 
side of the card. 
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